Some forty years ago, so I am informed by Dr. A. K. Chalmers, the Faculty of Physicians and Surgeons of Glasgow appointed a vaccinator, by name Hugh Thompson, to whom the parallel of vaccination for measles appealed so strongly that he was in the habit of blistering measles convalescents and vaccinating contacts with the serum. He claimed good results, but was apparently not universally believed.
The true history of serological prophylaxis for measles starts in 1916, when Anderson and Goldberger showed that an injection of blood from an early case of mneasles into a monkey assured its immunity against further inoculations, indicating that antibodies were formed. This inspired Nicolle and Conseil to inject the serum from a human convalescent case during a small epidemic at Tunis in 1916. Their success proved the starting point for all subsequent work on the subject. In the same year Park and Zinglher obtained good results during an epidemic on Welfare Island.
In 1918 Richardson and Connor [41, of Boston, U.S.A., produced active immunity by means of vaccination with the naso-pharyngeal secretion of active cases, combined with the injection of large amounts of convalescent serum; whilst in June, 1919, Degkwitz [51, working in Pfaundler's clinic in Munich, began his interesting trial of the method on a large scale, succeeding thereby in reducing, the infant mortality under 2i years by more than 70 per cent. No experimental work has, so far as I am aware, yet been published in this country, although I believe that a small trial of the method has been carried out in one of the northern fever hospitals, ' and Miller and Smith [61, of Harrogate, read a paper before the Pathological Society of Great Britain and Ireland, early this year, on the results obtained in a small epidemic which thev treated successfully by the method of sero-attenuation."
METHODS OF EMPLOYING SERUM.
The serum of convalescent cases of measles, and, to a less degree, that of adults who have had the disease during childhood, may be employed in five ways, the end-result achieved being in each case different. In cases of emergency, citrated whole blood may be used in l)lace of serumii, although larger quantities have, in this case, to be employed.
(1) It may be injected into a child who is not yet infected, a passive immunity lasting about one month being produced-" Sero-prevention." As, however, in the case of patients who have received diphtheria antitoxin, the acquirement by these subjects of active immunity later is considerably impeded. If the serum be injected during the first five days of the incubation period. passive immunity is still produced, and measles does not develop. The dose in this case will, however, need to be considerably increased, whilst after the fifth or sixth date of the incubation period no amount of serum will prevent the development of the disease, although its form will be modified.
1 Since this paper was written lBenson and Lawrie have published an interesting account of a small epidemic treated with suiccess in the Edinburgh City Fever Hospital (Edin. Med. Journ., April, 1927) .
(2) The serum may be injected into contacts after the sixth day of the incubation period.
In this case measles will, in all probability, develop, but its course will be modified; this will produce, later, an active immunity (" sero-attenuation "). This is the method of election in all but certain circumstances, and will be referred to again later.
(3) It may be injected still later; at the commencement of the period of invasion. In this case the course of the disease will be unaffected, but an area of local blanching of the rash at the site of injection (phenomenon of Debre) will occur.
(4) Again it Inay be injected at even a later period than this; when the symptoms of the disease have already declared themselves (" sero-therapy"). In this case it will generally have no apparent action; the disease running its course normally.
(5) Serum may be injected into the unaffected subject, who is subsequently inoculated with the virus (" sero-vaccination "). In this case an active immunity will develop. This is probably the natural mechanism in method (2), when a patient who has received an injection of serum, afterwards becomes infected with measles. COLLECTION AND PRESERVATION OF SERUM. This may, in some cases, be undertaken by the practitioner for use in his own practice, but its use on a large scale, in time of epidemic, must obviously necessitate centralized control. I shall return to this question further on.
The essential points to be observed, according to Debr6 [9] , whose technique is simpler than that of Zingher, are as follows;-
(1) The donor should be a child (or adult) over the age of ten years, who should have had an unmistakable and first attack of measles. From 500 to 600 c.c. may be taken from adults.
(2) Convalescence should have been uncomplicated and the defervescence complete.
(3) The donor must be shown by test to be free from syphilis, malaria and tuberculosis.
(4) He should be kept under observation for several days after the blood has been taken, in order to make sure that he was not at the time in the incubation period of any blood-borne disease such as typhoid.
(5) The blood should be taken between the sixth and ninth day after defervescence, since this is the period during which experience shows the blood to be most rich in antibodies.
(6) The blood should be allowed to coagulate at room temperature, the serum being decanted aseptically later, and tested for sterility. It should then be pooled with the serum Copeman: The Prophylaxis oj Measles from at least two other subjects, in order to standardize its potency as much as possible, and placed in ampoules containing 3 to 5 c.c., ready for use.
(7) The serum should be kept in the ice chest for four or five days before use, in order to allow time for the death of certain micro-organisms such as the Spirocheta pallida, which might, theoretically, be contained in it, in spite of negative tests.
(8) If any doubt as to its absolute sterility exists, it may be heated to 560 C. twice, at twenty-four hourly intervals (Nobecourt and Paraf). Degkwitz adds one drop of 5 per cent.
carbolic acid for every 10 c.c. of serum.
(9) The serum, if kept in an ice chest, retains its activity for several months.
Degkwitz has recently reported on the use of a similar prophylactic serum prepared from sheep, whilst Tunnicliff and Hoyne state that they have managed to immunize goats by intravenous injections of green-producing measles diplococci and their filtrates.
Sir George Newman, in his annual report for 1925 [12] , stated that the Ministry of Health were, in conjunction with the Medical Research Council, closely watching the investigations of Degkwitz. So far as I am aware, Sir George has not yet expressed his impressions of this work, but if one may judge from the sporadic literature which has appeared on the subject from other sources, since the issue of his report, the serum of convalescent patients still holds its own as the method par excellence, the sheep's serum merely producing, according to Progulski and Redlich [131, an inhibitory action on the appearance of the symptoms of measles, so that the incubation period is prolonged. It has caused serum sickness in many cases. Tunnicliff and Hoyne, however, record good results with the use of their serum.
ACTIVE AND PASSIVE IMMUNITY.
Since the early days of serum prophylaxis, scientific opinion has gradually been turning from the desirability of producing a passive immunity in time of danger, to that of producing an active immunity at an earlier period. It will be remembered that one of the methods of employing serum described above (" sero-attenuation ") has the double merit of being applicable during an epidemic, and yet of producing active immunity. This is the method of election of Debre and others. If the serum be injected after the sixth day and before the ninth day, measles will develop, but the attack will be modified in the length of its invasion period, and by the absence of catarrhal symptoms, Koplik spots, and high temperature. The eruption also, if present, is less confluent, and the macules are smaller. Complications do not apparently occur. Passive immunity is only preferable in the case of children under three years of age, or of those very debilitated by tuberculosis or other disease, since 70 per cent. of all deaths from measles occurs in children under this age; children over this age who are in robust health seldom die.
The majority of the results published have tended to show that the method of sero-prophylaxis has a real value applied to measles. Zingher stated before the Academy of Medicine in 1924 that "Convalescent measles serum, plasma, or whole blood has a definite value in the prophylaxis of measles." Debr6 and Joannon reported the case of an asylum for ailing children at M6dan (France) where the mortality-rate averaged 70 per cent. of the infants attacked. Subsequently, however, two commencing epidemics were, by the employment of serum obtained from Paris, entirely wiped out, much to the surprise of the staff, without death occurring. Degkwitz and his assistants, working in Munich, have practised over 2,000 successful injections with the serum of convalescents. Park and Freeman reported recently [141 on the successful application of the method in over 1,500 cases, whilst Hlaas and Blum [15] confirm its value with, however, a smaller number of cases. My personal experience, which I have recorded elsewhere, also tends to do so. Toomey used the method last year at the Cleveland City Hospital, and found that in many cases serum which had been kept (on ice) for as long as twelve months seemed still to be potent.
CONCLUSIONS.
From what has been said above, it would appear to be legitimate to state:-(1) That the serum or blood of persons who have, in the past, suffered from, or are convalescent from measles, has a definite prophylactic value in this disease.
(2) That if it be injected in sufficient dose, during the first five or six days after infection it will produce a passive immunity which will last for some weeks; whilst if injected between the fifth and ninth day of the incubation period, a modified form of the disease will develop, which in turn leads to the establishment of an active immunity which some observers consider to be permanent.
(3) That in the absence of certain contra-indications, which have been mentioned, it is better to allow an attenuated form of the disease to develop (" sero-attenuation ") than to rely on renewing the patients' passive immunity in time of danger by means of serum.
(4) The use of convalescent serum in this latter way (" sero-prevention ") should be limited, normally, to ehildren under three years of age, since these supply 70 per cent. of the measles mortality. In this way the disease may be warded off until the child is of an age when measles is no longer so dangerous. It is also indicated in the case of children suffering with tuberculosis, rickets, diphtheria, whooping-cough, and in feeble ehildren, in very cold weather, and in institutions.
(5) The prophylactic dose of serum has to be increased in direct ratio to the time of exposure to the disease.
A SUGGESTED SCHEME FOR DEALING WITH MEASLES EPIDEMICS.
It is not pretended tlhat the following scheme, which is based on the creation of a centre for the distribution of prophylactic serum, is original. It is a pot-pourri of the writings and ideas of many workers, notably of Debr6, and Godfrey.
The Academie de M6decine of Paris recommended in 1925, largely as the result of Debre's work, that a centre should be established for the collection and storage of serum from cases of nmeasles and whooping-cough. The Minister of Health, M. Justin Godard, formed a commission to consider this recommendation; the result of their deliberations was that two centres were established. At the centre to which I had the good fortune to be attached for a time (at the Hopital des Enfants Malades) in the first five months, 10 litres of serumn, or 2,000 protective doses, were collected. This was sufficient for all needs.
Our aim at present, in England, is to prevent every case of measles. Our measure of success may be judged by the fact that about 90 per cent. of adults have suffered from the disease. In the light of present-day epidemiological knowledge, it appears, as a matter of fact, to be a policy of doubtful wisdom to endeavour to do so, unless adequate artificial immunization were insisted upon, since sooner or later the infection would return, and finding virgin soil, the tragedy of the Faroe or the Fiji Islands would be repeated on an even larger scale. The deadly virulence of the disease in the absence of any immunity was seen, I believe, during the War, amongst the first American troops from the Middle West.
P.-L. Marie has tersely stated that: " le but n'est pas tant de faire disparattre la maladie de la face du monde, que de reculer son apparition jusqu'a un age ou les. risques qu'elle fait courir deviennent tres minimes."
This sums up the outlook towards the disease which should, I consider, become general in this country. We should endeavour, by means of efficient organization, with clear-cut aims and methods, to control the disease, rather than to stamp it outL It has already been stated that 70 per cent. of all deatlhs from measles occur under tlhe age of three years. It is, therefore, during these fatal first three years that we must eliminate the disease; postponing it, if necessary, until the child is over this age and therefore more able to combat it. Few healthy children over five years of age die fromi measles. It has been well said that measles attacks without distinction, but kills with discrimination. If we can accomplish this control, a great step forward will have been taken. We shall have reduced the mortality, if not the morbidity, of measles.
The methods by which it would become possible to achieve this aim are twofold. First, a skeleton corps of trained public health workers, who would have the power in time of need to call upon less specifically trained workers in allied departments, such as welfare centres, since the need would be for a large body of workers for a short time. Secondly, a knowledge of the whereabouts of the children under three years whom it is desired to protect. I shall deal with both points shortly.
It may here be well, before going into further detail, to consider what alternative methods we have of dealing with an epidemic of measles.
(a) The present method, by which we aim at preventing all cases. This, as has been pointed out, is probably fundamentally unsound, and would, if successful for the time being, ultimately increase the death-rate. (b) To do nothing, and trust to spontaneous measures in prevention of undue mortality. This is bad in so far that it creates the impression in the minds of the public that measles is an unimportant disease, and, since the disease would not be notifiable, we could have but little information with reference to the progress of the epidemic apart from the death-rate.
(c) This is the method which has already been outlined. It was stated above that 70 per cent. of all deaths from measles occurs in children under three years old. Now (according to Godfrey), the total population at this age is only 6 per cent. of the total population, whilst the actual cases of measles occurring during this period are only 12 to 15 per cent. of the total cases (in New York State).
It will be seen, therefore, that if we concentrate (from the public health point of view) only on this 12 to 15 per cent. of all the occurring cases, the organization needed will, in all probability, not be greater than that required under the present system. Medical and nursing care might be provided for the severe older cases, as is done at present in the M.A.B. Hospitals. This system would obviously be easier of application in large towns than in smaller places, and since measles appears to be more fatal in these areas, apart from the higher case morbidity, this is to some extent a provision on the part of Providence. Compulsory notification would have to be instituted.
It is suggested that a serum-collecting station, comprising a small laboratory and waiting room, and preferably attached to some institution where measles cases are available, should form the centre of every unit of the scheme; a unit would in most cases comprise a large town, and the M.O.H. would be the central authority for the unit. The perso-nnel of the centre would form the skeleton corps " of trained men who would, in time of epidemic, take control of it under the supervision of the M.O.H. Between epidemics they would collect a store of both adult and convalescent serum as opportunity arose, and work on the following lines:
(1) To educate the parents of small children in the belief that epidemics can roughly be predicted ; thereby preparing the ground for a future campaign.
(2) To educate parents in the belief that measles in children under three is DANGEROUS, and the younger the child the more dangerous the attack, and that it is dangerous at any age if the child be weakly.
They must beware of saying that " measles is dangerous " without specifying " under three," since the public know that in older children it is not particularly dangerous, and think the propaganda is merely for the benefit of the doctors.
(3) To make it known that serum is available for these cases, but that its amount is This personnel could visit the scene of epidemics and deal with them on the spot, on application from general practitioners. They need not limit their activities to measles, although this would be advisable in the initial stages.
The chief available channels for this propaganda are:-(1) The newspapers. The local or general press are generally willing to insert articles and appeals; provided that they can be given some news value. This can be done. All deaths under three could be reported, and statements that the blood of the parents nmay save the little one can be given dramatic interest. Epidemics could be predicted.
(2) Private doctors, who would be told of the schemi-e, and would verify it on demand from patients.
(3) Occasional public lectures on llmore or less popular lines.
(4) Notices, such as are displayed in somne boroughs, notably Holborn (re diphtheria and flies).
These may be posted: of the true number of births would be accounted for. The names of the children could be indexed by streets or districts, and all notifications and child death certificates would be sent through this department. The names of cases of children on their index thus known to have died or had measles would be removed. The index would be revised every year by the removal of all those cards relating to children who were then more than three years old.
In conclusion, I will quote from a presidential address delivered by tne President of our Section on the occasion of the Congress at Bristol, last year, of the Royal Institute of Public Health [171. He said: " In view of the importance of lessening, if possible, the mortality from measles in this country, you will doubtless agree that it is eminently desirable that a thorough investigation of the whole subject should be undertaken as speedily as possible, somewhat on the lines of that recently initiated by the Departmental Committee (of the Ministry of Health) in the case of scarlet fever." REFERENCES.
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[17] COPEMAN, S. M., "Imimiiiuiiizationi in Certain Infectiouis Diseases," Presidential address, Royal Inistituate of Hygiene and Public Health, Joura. State MI1ed., 1926, xxxiv, 306. Copeman: The Prophylaxis of Measles Discutssion.-Dr. S. MONCKTON COPEMAN, F.R.S. (President), said that the fact that the author the paper was his son made effective criticism of the paper somewhat difficult. The subject of measles prevention was one to which he had referred in his presidential address oni immunization against certain infectious diseases. But, unlike his son, he had not any actual personal acquaintance with the more or less experimental methods now being employed to a small extent in this country. In that paper, Dr. William Copeman had not given any details of his own work in this direction, when, about a year ago, acting as Medical Officer at the Children's Hospital, Paris. The results obtained there, at a time when measles were very prevalent in Paris, had been decidedly satisfactory. The present methods of using " convalescent serum " for the purpose of inducing immunity was, necessarily, a somewhat crude one, but until such time as we knew as much about the actual specific micro-organism concerned as in the case of diphtheria (and perhaps in scarlet fever also), not much advance beyond the present methods could be anticipated. In America, Ferry and Fisher had indeed claimed not only to have isolated the specific microbe, but also to have produced an effective toxin. The latter, they maintained, could be utilized as in the Schick and Dick tests for diphtheria and scarlet fever respectively, and also an antitoxin for immunization purposes. But so far as he was aware this work had not, as yet, been confirmed by other observers.
Sir GEORGE BUCHANAN said he found it difficult to accept the statement that the aim of practical epidemiologists in England at present was to prevent every case of measles. He had never, personally, based any action on this objective or recommended such action. On the contrary, it was necessary to accept the evidence that on the basis of all experience up to now the great miiajority of the population would have measles at one age or another. The advantage of postponing attack until adult life was by no means clear, and good evidence of this was furnished in many cases during the war. He cited particularly the severity and fatality of measles in the Highland Brigade when brought down to Bedford in 1914, and of course, there were the classical cases of measles in isolated communities such as the Faroe Islands and in Fiji. In the latter islands he understood from Dr. Montague that it was now realized that there was little wisdom-l in attempts to exclude the importation of measles, and that it was better to allow the population to acquire its immunity in the ordinary way by contracting the disease in childhood.
There was a special reason for trying to prevent children under three from taking measles, in view of the much higher mortality rate at that period. This was not necessarily a factor of age since children in good circumstances, treated with good nursing, rarely succumbed. Nevertheless, action concentrated on protection of this age-group from infection was in general justifiable and useful, especially if it formed part of systematic methods to secure better treatment of the actual cases in hospital or at home. Under our present system universal compulsory notification was not necessary for this purpose. Any district which organized such imieasures to deal with measles could obtain powers without difficulty, for local notification, and in a district where there was no such organization, mere notification was of little use.
The paper related the possibility of an additional means of securing immunity without serious risk, namely, by a serum treatment which would diminish the virulence of the attack in a child who had already been infected. Much could be said in favour of a system which produced this result, whether in individual special instances or as a part of a scheme for a community. Its trial in any case did not seem to call for any preliminary general measures such as universal notification of measles or an intensive general propaganda. As a practical matter he (the speaker) doubted whether many parents would accept the inoculation of a healthy child contact with serum from measles convalescents. The dangers might be infinitesimal, but it was a matter on which prejudice would certainly be strong, much more so than in the case of an animal serum. Intensive general propaganda on questions like these was a weapon which ought to be used with considerable caution, and he hardly considered that the preventive treatment outlined had reached a stage in which such propaganda could be justified.
Sir WILLIAM HAMER called attention to the great fall during the last ten years in mortality froimi measles in London, which had been associated with co-ordinated efforts made to secure early treatment, either in hospitals (mainly those of the Metropolitan Asylums Board) or, alternatively, with the help made available by nursing associations in the children's homes. It had been said that decline in the birth-rate was partly responsible, but he would refer the critically mllinded to the chart on p. 101 of the Annual Report of the County Medical Officer (London) for 1925, which showed that mortality in the first five years of life (per 1,000 children born in each year) subsequent to 1916, had only just exceeded one half that of the average for those born in earlier years. This remarkable result imiight be considerably improved upon, if still further efforts were made to secure earlier treatment for children whose home conditions were not such as to facilitate medical and nursing care.
Dr. M. B. ARNOLD said that it would be interesting to consider how the diseases named in the Notification Act of 1889, which, of course, did not include ileasles, came to be chosen. There had been, on the whole, a remarkably greater fall in mortality fromn the notifiable than from the non-notifiable infectious diseases. There certainly had been a time when mllany miiedical officers of health thought the notifiable diseases were the only diseases with which they should ordinarily be concerned and an outbreak of measles did not greatly stir the public health office.
Dr. J. D. ROLLESTON said that Dr. Copeman had not only given an excellent review of the literature but had also shown that he had a practical knowledge of the method he recommended. He (Dr. Rolleston) had not had any personal experience of the serum prophylaxis of measles, but he could claim a fairly wide literary acquaintance with the method, to which he had drawn attention in the Medical Annual each year since 1920, as well as in Medical Science: Abstracts and Reviews in 1922 and 1923. The meeting had heard all the benefits to be derived from the method. Were there any dangers or drawbacks attached to it ?
In spite of the very large scale on which it had been carried out, only three deaths, so far as he knew, had beeln reported, hamely, two by Vassal ' and one by Schlossmann,2 and the only other untoward occurrence was tuberculous infection of the site of injection and corresponding lymphatic glands following inoculation of serum from mieasles patients who had a positive von Pirquet reaction but no clinical evidence of tuberculosis (Kundratitz'). The chief drawback to the method was the difficulty in obtaining convalescent serumii, even when rewards were offered to donors. In large towns such as Paris and Brussels this difficulty had been overcome by the establishment of serum centres, but in small towns it had apparently sometimes been insuperable and had led to the adoption of other mlethods. Degkwitz's sheep serum, against the use of which Schlossiimann 4 had recentlv protested " in the interest of the reputation of German science," had generally been proved to be a failure, for it not only did not afford protection but it also caused severe serum sickness. He (Dr. Rolleston) had had somlle encouraging experience from the use of Tunnicliff's goat serum, kindly supplied himn by Dr. O'Brien, but he had not been able to try it on a sufficiently large scale in order to arrive at any definite conclusions as to its value. Another method was active immunization by injection of minute quantities of virulent mneasles blood (iluted in saline, which had recently been introduced by Debre and Joannon,' the advantage of this method being that it conferred a permanent immunity without producing the disease as in sero-attenuation. He (Dr. Rolleston) did not think that convalescent serum need be used on so large a scale as Dr. Copeman suggested. As he had remarked at a previous meeting,I he was not in favour of its application either in well-to-do families or in hospitals with an hygienic environment, as mneasles contracted under such conditions usually ran a miiild course. Dr. A. SALUSBURY MACNALTY said that he was glad that Sir George Buchanani had referred to the fact that the AMinistry of Health had for a nulmiber of years concentrated on the important question stressed by the author of the paper, namely, the great risk of an attack of measles to children under 3 years, or rather under 5 years of age. Dr. Copeiman had outlined an attractive schemiie in " sero-attenuation " for the protection of children from measles at the earlier ages. He agreed, however, that it would be difficult to obtain donors of serum.
He (the speaker) mentioned that when investigating the epidemics of poliomnyelitis last year 1 Th7se de Paris, 1923 , No. 287. 2Deutsch. med. Wchnsch,r., 1926 , lii, 1241 Wien. mned. Wchlmsclr., 1924 Wchlmsclr., , lxxiv, 1027 Klin. Wc/hnschr., 1926 Wc/hnschr., , v, 1824 he had endeavoured to arrange for the treatment of patients by convalescent serum, but none of the parents of convalescent cases of poliomyelitis would sanction the taking of seruim for this purpose. Dr. Copeman's scheme would not supersede the administrative measures now in force for measles and urged by the Ministry of Health, as regards health-visiting, homenursing, hospital treatment, the prevention of complications, especially broncho-pneumonia, and the after-care of patients with a view especially to the prevention of deafness, ocular defects and tuberculosis. Dr. J. D. Rolleston's observation that the hospital mortality from measles was slight was of interest. Some years ago the mortality in the French hospitals from this disease was excessive, broncho-pneumonia spreading from case to case.
Fleet-Surgeon W. E. HOME said that in regard to the occurrence of measles in the AVar, among Scotch Highlanders and American country recruits, an epidemic of measles in a division of the U.S. Army, on the Texan frontier in 1916, was reported by Col. F. L. Munson in the Military Surgeon from June to September, 1916 . He considered mleasles not so much an eruptive fever as an epidemic respiratory disease, with eruption appearing when infectivity was at an end. He therefore dealt with the epidemic by ventilating the tents very thoroughly; of 11,882 troops who followed instructions, only 105 were attacked, 1 per cent., while of 2,411 who paid less attention, 339 (15 per cent.) were attacked. Measles might be deadly in patients under 3 years of age, but it did harm also when contracted later.
When he (the speaker) was serving on the Britannia at Dartmouth in 1889, he noticed that among certain cadets only those who had had measles made no increase in weight, or but minute increase of weight, during their period of instruction there.
We were now being told that we must not abolish tuberculosis or measles lest the nation should lose its acquired immunity; then this method of cure ruight become the method of choice of the future. Dr. GRAHAM FORBES said he much hoped that Dr. Copeman's very interesting account of the serum prophylaxis of measles would, at some future date, result in its addition to the existing schemes in force for the control of the disease. The difficulties in the way of its introduction in this country, however, as mentioned by previous speakers, were likely to prove serious obstacles, but it was possible that time and further experience would surlmlount them. The school medical service in London, ever since its origin some twenty-five years ago, had devoted every possible attention to the best means of controlling the spread of infection in the schools. He wished to correct the impression conveyed by Dr. Copeman that school closure was generally relied upon at the present day as a control measure. Its value, in London at any rate, had long ago been disproved, and it had not been resorted to for the past fifteen years.
As long ago as 1902, at the instigation of Dr. James Kerr, then School Medical Officer for London, Dr. C. J. Thomas, in co-operation with Dr. Sidney Davies, the late Medical Officer of Health for Woolwich, had carried out over a number of years a very thorough investigation into the comparative values of two schemes for the control of infection in the elementary schools of Woolwich. In one half of the borough, on the outbreak of measles in a school, closure of the infants' classrooms was put in force; in the other half, a warning card was issued to parents, and only children unprotected by previous attack were excluded. A complete register was kept of the measles history of each child, from which the necessary information was later compiled.
The result of the inquiry showed that school closure had no material effect in checking the spread of the disease. The percentage of unprotected children attacked varied in different localities of the school-closure area between 13 and 90, and where closure was not in force, but exclusion only of the unprotected, the percentage attacked ranged between 22 and 62. Consequently school closure as a measure of control was definitely given up by the school medical service as long ago as 1909.
Since that date, exclusion of the unprotected in the infants' departments had been to a large extent relied upon, and, as it had been well realized that very few eventually escaped infection, attention had been mainly directed to postponing the attack till after the age of five, to averting serious complications by the provision of adequate nursing attendance in the homes, and so to reducing the heavy mortality in the under-five-year period.
Additional efforts during the last few years had included a further joint scheme of control, by which, as soon as an outbreak began to assume epidemic proportions, utilization was made 161b' of the school nurses for the daily visiting of infants' departments in order to inspect children under five years of age, and to discover and exclude cases in the earliest stage of attack. In addition, the attendance officer was required to look up absentees in order to ascertain whether absence was due to measles, or illness suspicious of its onset. Co-operation with the school medical officer and the borough medical officer ensured the acquisition of early information as to such cases being sent by the head teacher, school nurse or attendance officer. It was also arranged that visits to infected homes should be paid by the health visitor for report as to the need for supply of nursing help through the district association. Facilities for admission to hospital of measles cases had also been recently provided by the Metropolitan Asylums Board, which would be available in readiness for the next epidemic, when it was hoped that the scheme of conjoint effort would effect a still further reduction in the number of fatal cases and obviate serious complications.
It had appeared that, although the measles incidence in the schools had shown no diminution, mortality had been very materially reduced, following on the gradual improvement in, and constant attention to, the control of infection in schools. Thus in the past fifteen years the quinquennial mortality had fallen from over 9,500 to less than 4,000 for all ages. 
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Further, in the two latest epidemics of 1923 to 1924 and 1925 to 1926, the number of deaths had declined from 1,391 to 1,034. The age grouping of the 1,034 deaths in the last epidemic showed that only fifty-five occurred in the school age group of over 5 years, and five at over the school age of 14, whereas 248 were under 1 year, 462 between 1 and 2 years, and 264 between 2 and 5 years. Hence the importance, long realized, of directing every attention to the under-five-year age-period as regards prompt recognition, home conditions, nursing attendance and, in certain cases, removal to hospital.
The future might show that seruin prophylaxis afforded a means of still further reducing the heavy loss of child-life with the help of the existing organization.
Dr. W. A. LETHEM gave a brief description of the trial of Degkwitz' measles serum in this country; one of the first cases in which it was administered showed severe serum sickness and its use was stopped. Foreign reports tended to show that it gave no protection and that serum sickness was common. He outlined the investigation at present being conducted by the Medical Research Council.
Dr. G. CLARK TROTTER (Medical Officer of Health of Islington) emphasized the value of efficient nursing in measles, which, he believed, would bring down the death-rate of this disease still lower; the value of this nursing, even in the home, could not be over-estimated.
As regards the severity of measles in adults who caine from parts of the world where the disease was a rarity, he instanced his experience of what had occurred in a Newfoundland regiment in this country during the war period.
Dr. STELLA CHURCHILL said she had found during an epidemic of measles in Bermondsey that there was great mortality among children under five who were removed from their homes. She had pressed the local authority for a trained nurse specially to look after children in their own homes; she had found this was not always welcomed by the practitioner in charge of the case.
In view of present public opinion on immunization in general she thought the reader of the paper would probably find much difficulty in advocating treatment of mieasles in the manner suggested.
Dr. T. S. McINToSH (Medical Officer of Health, Hendon) said that the subject of Dr. Copeman's paper was particularly interesting just now when methods of prevention by means of active immunity were so much to the fore. If a satisfactory method of immunizing against ineasles or whooping-cough could be devised there would be a very strong case for its application on a large scale, because the great majority of people contracted these diseases, a fact which placed them in marked contrast to scarlet fever and diphtheria.
A particularly interesting point about the process which Dr. Copeman called " seroattenuation " was that (so far as he [the spea1or] was aware) it introduced an entirely new method of producing immunity, namely, by allowing the patient to acquire the disease naturally while modifying its severity. That might be described as " controlled natural immunity " rather than " artificial immunity," and it was reasonable to suppose that it might be more complete and lasting than an artificial immunity.
He (the speaker) thought that the difficulties attendant on the application of a process which entailed the use of human serum would probably prevent any very general adoption of the method. But acquaintanceship with the method was most valuable as a means of increasing our knowledge of the disease and, if this method should prove to be useful, it was extremely probable that some means would be devised of substituting somiie other product to replace the use of human serum.
